We have observed a number of allowed and parity-forbidden Landau-level transitions in a modulation-doped GaAs-Al Ga&, As single heterojunction structure using photoluminescence-0 excitation spectroscopy at 2 K. The GaAs layer in this structure is 5000 A thick. From the allowed Landau-level transitions we determine the reduced mass of the electron-hole pair to be 0.07m, . Using a heavy-hole mass of 0.45m"we determine the average value of the electron effective mass to be 0.084m".
I. INTRODUCTION
There has been a great deal 
II. EXPERIMENTAL DETAILS
The sample studied was an A1, Ga& As-GaAs heterostructure grown by molecular-beam epitaxy on a semiinsulating GaAs substrate. The sample was nominally oriented 2' from (100) towards the nearest (110). A Perkin Elmer cracker cell was used to produce dimeric arsenic as the arsenic growth species. The buffer layer sequence consisted of 500 A GaAs, followed by a ten-cycle [(30 A Al&Ga& "As)/30 A GaAs] superlattice, followed by 5000 A GaAs with an additional 200 A Be-doped (10' cm ) GaAs; this was followed by 20 A undoped A1 Ga, As with an additional 400 A uniformly doped ( -1X10' cm Si) Al Ga& "As. The 
III. RESULTS AND DISCUSSION
The photoluminescence (PL) spectra for the heterostructure being studied are shown in Fig. 1 Fig. 3 . The transitions are labeled as (n"n& }, where n, and nz designate the electron and hole Landau levels, respectively. In Fig. 4 17', 20, 21 As pointed out earlier, we can also determine the value of the electron effective mass independently from the nonallowed (off-diagonal) transitions such as (1-0), (2-0), (3-0), etc. ; the average value of the electron mass obtained from 
